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SUMMARY OF FINDINGS

In 1972, the state of Washington adopted the Shoreline Management Act (SMA)efgutipose of
LINB@SYylGAy3a aGaiKS AYKSNBYyd KFENY Ay Ly dzyO22NRAYI
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State law authorized DOE to develop guidelines for the creation of these shoreline management plans.

In 2003, the state of Washington adopted neuidelinesfor the contentof local Shoreline Master
Programs(SMPs). The new guidelines require that local jurisdictions conduct a cumulative impact
analysigCIlA)addressing:

e Current circumstances affecting the shorelines and relevant natural progesses
o Reasonably foreseeable future development and use of theediner and

o Beneficial effects of any established regulatory programs under other local, state, and federal
laws. (WAC 1736-186)

Current Circumstances

¢CKS S02t23A0It O2yRAGAZ2YyA f2y3 {y2K2YAAK /2dzyieQqQ
in 2004 ¢ 2006. Results were published in a document entitl@ymmary of Shoreline Ecological
Functions and Conditions in Snohomish Cebnty 2 KAt S Yl ye 2F {y2K2YAaK /2
good ecological condition, some shoreline functions have bespacted by development and
modifications. Shoreline armoring and flood protection structures have altered natural sedimentation

and hydrologic processes along much of the marine, lake and river shorelinesviredtern half of the

County. These shorine modifications are necessary to protect existing development and land use
activities.

The predominant types of land uses in shoreline areas includes: residential and accessory structures,
agricultural activities, forestry, public access and recreatemd transportation corridorgor rail and

auto traffic. In the past, nmany shorelinesvere segmented into small residential and recreation lots.
Shoreline functions are impacted by such development du¢hoaddition of impervious surfaces,
removal ofshoreline vegetationphysical modifications of shorelines and wetlarfdalkheads, docks

and fill), and reliance on osite sewagealisposal andreatmentin the rural areas.

Reasonably Foreseeable Future Development

Future development is expected to lolv the trends of the pastnew development along shorelines
will continue toincluderesidential, resourceind recreation uses. Future shoreline modifications are
expected to include &nk stabilization, flood protection, docks, restoration projeqiarks andpublic
access

In this CIA, the County has developed a forecast model to estimate the magnitude and location of these
types of future developmenfor a planning period from 2007 until 2025 The model predicts the

number of new primary structures selting both frominfill on vacant landand new lot creation
accomplished through landubdivision Impervious surface and vegetation clearing associated with
these new primary structures is also calculated as is an estimate of the number of new dogikscaisl

where new shoreline armoringnay be needed to protect existing structures. The development

LR GSYydAlLt Aa GKSYy |aaAxdaySR | NIyl 2F GKAIKE OHnN
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type (lake, marine, river) and by shoreline environment designation in the proposed Shoreline
Management Prograr{SMP)

e Marine shorelines are at highest risk of potential impacts. Of the three waterbody ,types
al NAYyS aK2NBfAySa NIrylSR aKAIKE 2N aY2RSNI (iS¢
new development, with an average of one new primary structure for every 8 acres. In contrast,
F@SNF IS LRGSYGAlLt RS@St 2 LIVSY lke fegthes WoBId bie Kiy3I K £ 2 N
one new structure for every 114&cres of shoreline and similarly ranked river reaches would be
only one new structure for every 47a@res of shoreline.

e Under the proposed SMP, the Rural Conservancy shoreline environmentéadbte have the
greatest number of new primary structures, however, because the area is so large, aeeatop
intensity would remain low at 1 new primary structure per 27 acres. The Urban shoreline
environment is expected to see a significant number efwnprimary structures but the
ecological processes have already been impactedxistingdevelopment at urban intensities.

The Urban Conservancy shoreline areas are expected to have the greatest potential for adverse
impacts on shoreline ecological fuiats. These areas currently have largely intact ecological
aeaiS8ya odzi INB SELISOGSR (2 SELISNXhSsEOPand KA IKE
Conservancy Areas include:
o0 Lake Stickney
Sultan Rivec lower reach
SF Stillaguamish near Arlington

Little PilchuckCreek east of Lake Stevens

O O O O

Quilceda Creek in the Marysville Urban Growth Area

e The forecast model predicts growth in new primary structures but does not address impacts
associated with job growth. The CIA also looked at data associated with tag G2 Q& | y y dzl
growth monitoring effortsfor Urban Growth Areas to identify locations that the forecast model
may have mischaracterized. Impacts associated with job growth are expected in the following
areas:

0 Snohomish River estuawest of I5 north of Eerett

Little Bear Creek

Stillaguamish River estuary near Stanwood

Church Creek

Little Pilchuck Creekast of Lake Stevens

CKS aK2NBfAYS FINBlIA NBOSAQAY3I | GKABKEE NN Az 3R R
table where data is not avail&for a particular shoreline segmeniThe Reach ID corresponds to the

complete data contained in Section 5.0 of this CIA and includes a description of the reach location. The
CIA ranking results are shown on flelowingmap.

O O O O
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Development

{ K2NEBf Ay Sa forlPgidnttaRDevelbpinankIipacts Forecast of Potential Development Impacts 200025 Intensity

New New Parcels

Shoreline New | Impervious | Vegetation Parcels per
Reach| Water Environment Primary Surface Clearing| with New | New I ONX X
ID | Type Water Name Designation Structures (acres) (acres) | Armoring | Docks | Before | After
67 | Marine Point Wells Urban 323 23.39 29.71 0 n/a 0.018 5.693
51 | River Sultan River/ Marsh Creek Urban 109 7.87 10.00 24 n/a 0.411 0.984
25 | River SF Stillaguamish Rural Conservay 104 7.53 9.56 40 n/a 0.243 0.294
50 | River SF Skykomish Rural Conservancy 104 7.53 9.56 23 n/a 0.737 1.107
26 | River Canyon Creek Rural Conservancy 103 7.46 9.48 28 n/a 0.615 0.795
52 | River Woods Creek Rural Conservancy 99 7.13 9.05 16 n/a 0.076 0.127
55 | River Pilchuck RiverLittle PilchuckCreek Rural Conservancy 89 6.42 8.15 27 n/a 0.106 0.141
22 | River SF Stillaguamish Urban Conservancy 79 5.74 7.29 1 n/a 0.006 0.522
61 | River Swamp Creek Urban 79 5.71 7.25 a7 n/a 1.027 1.556
56 | River Pilchuck Rier Rural Conservancy 75 5.44 6.91 20 n/a 0.115 0.160
27 | River SF Stillaguamish Rural Conservancy 74 5.37 6.82 17 n/a 0.104 0.147
58 | River Sauk Rural Conservancy 71 5.12 6.50 16 n/a 0.041 0.076
65 | Marine Hat Island Rural Conservancy 70 5.03 6.39 4 n/a 0.743 1.057
62 | Marine Skagit Bay Urban 66 4.79 6.09 1 n/a 0.016 1.103
55 | River Pilchuck RiverLittle Pilchuck Creek Urban 58 4.18 5.31 13 n/a 0.221 0.894
64 | Marine Tulalip Rural Conservancy 54 3.88 4.93 5 n/a 0.709 0.800
36 | River Skykomish/Wallace/Ewell/McCoy Resource 52 3.78 4.79 6 n/a 0.033 0.048
103 | Lake Stickney Urban Conservancy 49 3.58 4.54 n/a 7 0.186 1.336
53 | River WF Woods CreelCarpenter Creek Rural Conservancy 48 3.48 4.42 11 n/a 0.043 0.066
30 | River Snohomish Resource 45 3.27 4.16 0 n/a 0.019 0.027
4 | River Pilchuck Creek Rural Conservancy 43 3.08 3.91 5 n/a 0.045 0.081
16 | River NF Stillaguamish Rural Conservancy 42 3.01 3.82 12 n/a 0.126 0.166
51 | River Sultan River/ Marsh Creek Urban Conservancy 42* 3.00 3.82 23 n/a 0.336 0.685
23 | River Jim Creek Rural Conservancy 41 2.93 3.72 11 n/a 0.050 0.072
2 | River Stillaguamish River / Upper Portage Creek Urban Conservancy 41 2.93 3.72 0 n/a 0.051 0.737
54 | River Pilchuck River/ Dubuque Rural Conservancy 38 2.71 3.45 11 n/a 0.136 0.166
63 | Marine Port Susan Rural Conservancy 37 2.71 3.44 3 n/a 0.568 0.628
13 | River NF Stillaguamish Rural Conservancy 37 2.71 3.44 5 n/a 0.067 0.105
29 | River Quilceda Creek Urban Conservancy 37 2.66 3.38 86 n/a 1.036 1.305
103 | Lake Stickney Urban 37 2.66 3.38 n/a 15 1.314 2.366
49 | River Skykomish/NF Sky./ Deer Creek Rural Conservancy 34 2.49 3.16 11 n/a 0.110 0.149
98 | Lake Roesiger Rural Conservancy 34 2.47 3.14 n/a 7 1.656 1.790
102 | Lake Stevens Urban 32 2.28 2.90 n/a 34 1.885 2.214
3 | River Church Creek Urban 31 2.24 2.85 1 n/a 0.037 0.612
1 | River Stillaguamish River / Lower Portage Creek Resource 23 1.67 2.12 6 n/a 0.026 0.029
45 | River Skykomish Rural Conservancy 23 1.67 2.12 13 n/a 0.254 0.287
54 | River Pilchuck River/ Dubuque Resource 23 1.65 2.09 9 n/a 0.283 0.316
40 | River Wallace/Bear/May Rural Conservancy 22 1.57 1.99 4 n/a 0.145 0.186

\'%
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Impact Analysis

DECEMBER 2009

The Cumulative Impact Ranking criteria are based
upon the forcast model of new primary structures

Cumulative Impact Ranking by
Planning Segment

Forecast of New Primary Structures

O High - Greater than or
equal to 20 Structures

O Moderate - Fram
2 thru 19 Structures

O Low - Less than or
equal to 2 Structures

102 Planning Segment Number
(Please refer to Section 5.0
Cumulative Imapct Analysis -
Shoreline Management Program}
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Beneficial Effects of Any Established Regulatory Programs

The proposed SMP contains policies and regulations designed to protect shoreline ecological functions
while allowing use of the shorelines consistent with the goals of the SWhese SMP provisions will

help offset potential impacts related to development activities. Some provisions are applied to all
shoreline jurisdiction countywide while others are appli to specific shoreline environment
designations. The shoreline environment designations are assigned in part based on the ecological
conditions present. The environmespecific policies and regulations then reflect the level of ecological
sensitivityq the higher value and the more sensitive the ecological conditions, the more restrictive are
the policies and regulations within that environment. The Aquatic, Natural and Urban Conservancy
designations under the proposed SMP are the most restrictiveetihe environments.

To promote the goals of the SMA and offset potential impacts from development, the proposed SMP
contains policies and regulations addressing the following:

e Preference for watedependent uses, singfamily residential uses, public axs and
recreation, and recreation;

e Shoreline environmenspecific use limitations, design standards and vegetation retention
requirements;

e WSIAdANBYSYyil (2 | @2ARZ YAYAYATS FyR YAGAIIGS A
shoreline ecological fugtions;

e Critical area protection requirements including preservation of riparian buffers; structural
setbacks; development restrictions in channel migration zones, steep slopes and flood hazard
areas; and wetland and habitat protection.

¢ Limitations of stctural bank stabilization and flood protection measures; and

e Encouraging shoreline ecological restoration.

Conclusions

The County has adopted auftifaceted approachto protect shoreline ecological functions.  This
approach includes both regulatory ambn-regulatory programs.The new guidelines adopted by the
state in 2003support this approachacknowledging that the policy goals of the SMA may not be
achievable by development regulatioalone (WAC 1726-186). ThRS / 2 dmylliiféc&ed approach
indudes planning; intergovernmental coordination; development of regulation; enforcement; and
improved protection of ecological functions and values through -regulatory incentivebased
means, such as voluntary enhancement and restoration, public educatioinother voluntary
activity; and monitoring and adaptive management.

Based on the types of foreseeable development that are likely to occur within Snohomish County
AK2NBftAySa yR (KS SEA&GAY3 O02YLRYySyi(a Hageted KS LINE
approach, it appears that potential impacts to shoreline function will be adequately addressed. When

the regulatory and nowmegulatory programs are utilized together, the County should be able to achieve
theay2 ySiG f2aaé¢ a@dogidalfuidiondg 2 NJ K2 NBt AyS S
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1.0 INTRODUCTION

In 1972, the state of Washington adopted the Shoreline Management Act (8vA)e purpose of
LINB@SYylGAy3a aGaiKS AYKSNBYyd KFENY Ay +y dzyO22NRAYI
AK2NBtAYySaég ow/2 nodpyd®aHno® Ly ITR2LIGAYy3I (GKAA L
balance various interests in the shorelines loé tstate. Key goals of the SMA address preservation of

state shorelines for wateiependent economic uses, public access and recreation, and protection of
shoreline ecological functions.The legislature authorized local governments to plan and regulate
aOUADGAGASE gAGKAY (GKS adliSQa akK2NBtAySa oAGK GKSE
State law authorized DOE to develop guidelines for the creation of these shoreline management plans.
Snohomish County adopted its first shoreline magt@gram in 1974, called the Shoreline Management

Master Program (SMMP). Since then, the County has made several revisions to the program. However,

the County has not conducted a comprehensive update to that program since its original adoption. In

2003, the state of Washington adopted new requirements for the contents of Shoreline Master
Programs (SMPs) to be administered by local governments.

Starting in January 2004, Snohomish County began the process of amending its existing SMP. The
County processvolved the following steps:

1. Prepare an inventory and analysis of existing resources and land uses. That inventory was
published in February 2006 as tBammary of Shoreline Ecological Functions and Conditions in
Snohomish County. This document providk baseline information on shoreline physical,
biological and development conditions in the County and served as the basis for creating new
shoreline designations, regulations and revised County code.

2. Determine new shoreline environment designations basedteir physical, biological and
development characteristics. These designations provide a way for the County to create and
apply targeted policies and regulations based upon the intent of each environment and its
specific conditions.

Review and revise esting SMP goals and policies.

Integrate shoreline regulations into the County code. The whole of the revised regulations and
UKS YIYYSNI Ay 6KAOK U0UKSé NS AYUSINIXUSR Ayd?2
t NEIBINY & KS GLINRPLRZASR {at ®¢

5. Prepare a restoration plan.

As part of revising the SMP, the DOE also requires a Cumulative Impact Analysis (CIA), as described by
the following regulatory language:

Local master programs shall evaluate and consider cumulative impacts of reasonably
foreseable future development on shoreline ecological functions and other shoreline
functions fostered by the policy goals of the act. To ensure no net loss of ecological
functions and protection of other shoreline functions and/or uses, master programs shall
contain policies, programs, and regulations that address adverse cumulative impacts
and fairly allocate the burden of addressing cumulative impacts among development
opportunities. Evaluation of such cumulative impacts should consider:
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() Current circumstanceffecting the shorelingand relevant natural processes;
(i) Reasonably foreseeable future development and use of the shomatide

(i) Beneficial effects of any established regulatory programs under other local, state,
and federal laws. (WAC 1736-186)

1.1 Major Hementsof the ProposedProgram

The Existing Program consists of those regulations currently used as the shoreline master program for
Snohomish County. Snohomish County commissioners adopted the Existing Program on September 25,
1974 and September 30,974. The Washington State DOE approved the program on December 26,
1974. Snohomish County most recently adopted revisions to the SMMP in June 1993.

The elements of the Proposed Program are contained in a revised Shoreline Management Program for
an updaed Snohomish County shoreline jurisdiction. The Proposed Program contains goals, policies and
regulations for the management of land within 200 feet of the ordinary high water mark (OHWM) and
the associated 10§ear floodplain. Shorelines are defined itclude lakes, rivers and streams, and
marine shorelines. A detailed comparison of the existing and revised SMP is provided in Chapter 3 of
the Snohomish County Proposed SMP Draft Environmental Impact Statement (DEIS). In summary, the
Proposed Program otains the following substantive changes:

e A modest increase in regulated shoreline area: The Proposed Program changes the total acreage,
including land and water areas, within the shoreline jurisdiction from approximately 132288
to 139,872acresof land, an increase of approximately 7,592 acres. The principal change in acreage
is from the inclusion of Spada Lake (about 1,800 acres water area and 452 acres upland) in the
County shoreline jurisdiction. Prior to this, Spada Lake was entirely saledby federally owned
lands. Other changes in acreage relate to the identification of lakes and stream reaches now
included in the shoreline jurisdiction that were not identified when the Existing Program was
prepared in 1974. In addition, areas delgteom the SMP include areas annexed into cities within
Snohomish County since 1974.

¢ New environment designations: The existing regulations contain five environment designations:
Natural, Conservancy, Rural, Suburban and Urban. The Proposed Progtaimscegven:

Aquatic,

Natural,

Resource,

Municipal Watershed Utility,

Rural Conservancy,

o g A~ w DN PE

Urban Conservancy, and
7. Urban.

The Proposed Program provides classification information, designation criteria, and management
policies for each designation.
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e Revised boreline use and modification policies: Both the existing and proposed shoreline
programs contain similar types of policies; however, the Proposed Program has updated policies
to support no net loss of shoreline ecological functions and to address repefdtes to the
shoreline guidelines in WAC 118,-20,-22,-26 and-27.

The state is phasing out the lists of specific shorelines, identified by waterbody name and
county, from WAC 1728 and-20 and will rely instead on local jurisdictions to identify
shorelines in their SMPs using the criteria for stream flow rate (WACL&{BI4) and lake size
(WAC 1720-044).

1.2 ontent of the CIA

This document constitutes the Snohomish County CIA and has been prepared in compliance with the
DOE Guidelines. ThelapN® I OK GF 1Sy Ay (GKAa Fyltearaz RSaONAROGS
isthreefold:

1. Estimate the level of foreseeable future development by shoreline reach and type (e.g., lake,
river/ stream, and marine);

2. Estimate the level of new lot creatiothrough land subdivision by shoreline environment
designationand

3. Assess potential impacts to shoreline ecological functions that may arise under the Proposed
Program designations and requirements and the foreseeable future conditions.

It is recognizedhat methods of determining reasonably foreseeable future development may vary
according to local circumstances, including demographic and economic characteristics and the nature
and extent of local shorelines. In addition, given the scope of this prajetthe data available, it was

often necessary to generalize about potential impacts to ecological functions across a relatively broad
geographic area.

This report includes a description of the methods used to prepare this CIA. Includedriaxtsecton

(2.0) is a list of the assumptions used in the analysection 3.0 describes the cumulative impacts of

the Proposed Program upon shoreline functions. The analysis compares existing shoreline conditions
and the current regulatory framework with th@roposed regulatory framework and reasonably
foreseeable development patterns. The analysis is broken down into the three types of water bodies for
consistency withthe shoreline inventonyprepared as part of the SMP update process. It should be
noted that there is no regulatory distinction between the types of shoreliRegulatory distinctions are
instead directly related to the shoreline environment designation.
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2.0 METHODOLOGY

The CIA includghe following steps:

1.

Identify reaches to be evaluadeusing GIS. While the original assumption was that the lake,
NABSNkaAaGNBFYZ FYyR YFENARYS NBIFIOKSa akKz2dZd R 6S (K
shoreline inventory process, this turned out not to be the case. For the County shoreline
inventory, he segment boundaries were derived from the physical/biological features found on

site. However, the CIA requires an analysis of the entire area considered under any particular
environment designation.

Analysis was done at the parcel level. The pdeadl data can be evaluated in the aggregate by
shoreline environment designation or compiled by specific geographic area: watershed,
subbasin, or individual lake, stream or marine shorelitfea parcel contained any designated
shoreline area it was itaded in the analysis in its entirety. Thusetarea covered bghoreline
parcels is larger than thactual areadesignated under the proposed SMP. In addition, some
parcels contain more than one shoreline environment. For example, parcels alongltie Su
River contain up to three shoreline environment designations (Aquatic, Urban and Urban
Conservancy) as well as area outside of shoreline jurisdiction. This results inwenstating of
potential impacts due todouble counting when parcels are evalad based on shoreline
environment.

The Aquatic shoreline environment is not evaluated individually in this CIA. Most development
activitiesdo not occur below the ordinary high water mark (OHWMbre typically occuingin

the adjacentupland shorelandenvironments. However, Roreline modifications below the
OHWM, such as docks and bank armoringpally occur in conjunction with adjacent upland
developmentand were evaluated in this analysis.

Use existing County GIS data layers to describe and/aulatdccurrent conditions for variables
most relevant to the CIA. Data sources and criteria for each of the variables are described
below, along with appropriate WAC citations, where relevant.

A Reach Name: Reach names are based on shoreline segment pawieed by the County.
A2 GSNAKSR FYyR {dzoolaiAyy ¢tKAa StSYSyd o1 a ol
Impervious Area (TIA) GIS data layer and extrapolated to the new proposed environmental

designation reach boundaries (proposed reaches). Mataches have this information in
the database.

A Water Type: The water type data layer was provided by Snohomish County and populated
with the appropriate water body type: lake, river/stream or marine.

A Existing Land Use Codes: This information wasdoasedata contained within the County
Assessor database for all parcels within proposed reach boundaries.

A Future Land Use Codes: A County GIS layer based on codes adopted in December 2005 was
summarized based on proposed reach boundaries.

A Zoning: Data fothis element was provided by the County as a separate GIS layer.
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A Number ofParcels: This represents the total number of parcels that fall within a particular
designation within each reach. Partial parcels are counted as one parcel; if any part of the
parcel was within the shoreline environment, it is included in the count.

A Parcel acres: This is the total acreage for all parcels watlgarticular designation within
each reach.

A Primary Structures: The number of primary structures was calculateedban thevalue of
market improvements greater than zefor the parcel

A Development Btential: This was assessed based on the number and size of vacant parcels
and on thepotential for redevelopmentof alreadydeveloped parcels which are large
enoughto subdivide given the underlying zoning. Governmenhed lands andarcels
enrolled in open spageagriculture or timber management tax classifications were not
included as contributing to the development potentidfor parcels inside of Urban Growth
ANBI 4> GKS RFGLF FNRY GKS [/ 2dzyiéQa DNRgGK
Redevelopment potential also considers the dollar value of existing improvements and the
ratio of improvement value to land value.

A Waterfront Parcels: This represents the numbeir waterfront parcels within the
designation with each reach, and was calculated by determining which pareslgthin a
given distance of the Aquatic shoreline environmefis element was intended to add
information on potential future armoring undehé assumption that only the parcels that
directly intersect with thewater would have a reason to armor the shoreline or build a
dock/ramp.

A Est. Impervious Area: This variable was calculated by multiplying the number of primary
structures for each desigtian within each reach by 3,150 square feet and converting to
I ONB & o ¢KS oXImpn FAIdzZNBE Aa olFasSR 2y {L2]
Management Plan (Spokane County 2005) that used aerial photographs and plat data from
several hundred parcels togetr with GIS analysis to determine the approximate TIA for
each residential unit.

A Est. Vegetation Clearing: This is calculated by multiplying the number of primary structures
for each designation within each reach 4900 square feet and converting @ icres. The
4,000squarefoot value isbased on the clearing limits for singlmily development
I R2LIGSR dzy RSNJ G6KS / 2dzyieQa ONRGAOIT FNBI NB3I

A ITNY¥2NRAY3Y CKA& FTAIdz2NE A& o0lFasSR 2y GKS [ 2dz/i
attribute in the armoring GIS line. This is an incomplete data set for the County.

A wlYL&AKk52014ay ¢tKAA&d ¢l a olFlaSR 2y (KS /2dzyieQa
number represents a total count of all parcels with ramps plus all parcels with dottis wi
each designation in each reach. A blank vdbren/a) indicates no information available.
This is also an incomplete data set for the County.

3. Calculate foreseeable future developmt for each proposed reach area.o Tmaintain
consistency with GMA ahningprotocols,forecasts were based on the expected future growth
from 2007 to 202%roportionallyallocated into shoreline areas based on the share of total land
capacityavailablein shoreline areasThe share of total lot growth allocated to shordiareas is
3,021 new lots during the planning periad1,039 inside of the UGAs and 1,982 new lots
outside. This estimated lot growth was then used to calculate the following:
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Primary use structures
Estimated impervious area
Vegetation clearing

Armoring

> > > > >

Ramps/docks

It should be noted that some of the proposed environment designations limit the extent/type of
development allowed (see the use matrix from proposed SCC 30.§7.4R¢aches affected by
these new limitations would likely realize a lowban-expected development rate To
determine the magnitude of this problem, a GIS analyss conductedon the two upland
environment designationg Natural andUrban Conservancy that contain the most stringent
development standards (e.g., restrictions on cleg vegetation and new ramps/docks in both

Natural and Urban Conservancy). This analysis revealed that parcels containing any amount of

each of these two upland designations represent a very small percefiieggethan Percent)
of the 26,570total shorland parcels within the Countylherefore, the straight percentageas
applied with the understandingthat the foreseeable future development calculations likely
overestimate potential development and, therefore, cumulative impacts to shoreline functions

Environmental constraintswould further limit the amount, placement and design of
development within shoreline jurisdiction. Development on steep slopes, wetlands and channel
migration zones is significantly limitedSuch environmental constraints weenot factored in to

the analysis thus the results represent an overestimate of the potential development impacts.

4, wk y1Ay3a 2F aKAAKIED 2dve2 RISNG $1y80 A | £ Afaddindshisem RS gSf 2

was developedor each reach based on the mber of new primary use structures expected
over the planning period from 20072025

e Gl AIKE NIY]1AY3I A QORAMDren&wEprintary StdiliROdudng the F
planning period.

e Gaz2RSNIGSE NIy AY32th POREVOPrimadysstraturesTdariNgtitel a G
planning period.

e A[26¢ NIY1AY3I AYRarGwerdew primaryfshudBrés!daring tie T
planning period.

In the model, primary structures affect the vegetation clearing and impervious surface
calculations directly, so that oneariable can be used to indicate overall development impact.
The number of new primary structures is the calculabeded on the forecast of new lotd=or
lakes, an additional element was used as a secondary ranking tbelnumber of new docks.

For rivers, the potential for new bank stabilization was estimated based on the number of
riverfront parcels with existing primary structures that are not currently armored.

5. Qualitative analysis of impacts. A qualitative analysis was performed, based iorpéne
analysis conducted as part of the EIS process, to determine how foreseeable growth patterns
might result in impacts to shoreline functionsour general categories of indicators of shoreline
functions were evaluated for each area of high potenfigure growth (see Section 2.fr
description$: 1) hydrologic functions; 2) shoreline vegetation functions; 3) hyporheic functions;
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and 4) habitat functions A qualitative evaluation of indirect impacts associated with potential
areas of future develpment was also conducted at a Couside level.

6. Evaluate SMP policies and regulations to offset impacts. A qualitative analysis was performed to
determine what applicable regulations related to each of the impacts identified, and what, if any
regulatons should be added or expanded to create more protection.

The quantitative analysis was completed with GIS and exported t&Xd8l tables The results of that
analysis are provided at the subach level, given that individual reaches often have sdwdifferent
environment designations.The full database isncluded in section 5.2 including the details for each
reach and shoreline environment designatio@iven the available project resources and the size of the
County shoreline area, it was detemeid that much of the analysis for this report would need to be
summarized at least up to the reach level, instead of thergach level, despite the fact that there is
often variability in the types of designations and land uses within each reach.

Included in the analysis is asstimate of the impacts from future subdivision of vacant and under
developed landSection4.1.2 containsa general discussion of how subdivisions would be regulated
under the proposed SMP and other county policies (e.g., zamiggirements and County CAR); and
how such regulations and policies would offset potential direct and indirect impacts to shoreline areas
that may result from future subdivisions.

2.1 Data Gapsand Limitations

There are several elements that are requirey WAC 1726-201(3)(c) for inclusion in the SMP process
but that were unavailable at the time of this study. Those data gaps include:

e Fill: There are no existing data sets to determine the amount of fill within parcels or reaches of
the County.

e Dredgng or Disposal Activities: No data is available on dredging or disposal activities.
e Public Access/Views: Limited data layers exist for this element.

e Critical area data is not included in the analysis. This data set is not complete and adjustments
to development potential are determined on a sibg-site basis. Exclusion of critical area
considerations results in an overestimate of the development potential since related
environmental constraints typically reduce development intensity. The critieal @gulations
are evaluated as offsets to potential development impacts in section 4.0.

e Aguaticenvironment designation was not specifically addressed in this paessd analysis.
Very few parcels exist that are entirely below the ordinary high watearkn(OHWM)
Waterfront parcels usually have both an upland designation amd\quatic designation where
the property extends below the OHWNMquatic areas are usually developed in relation to their
adjacentupland designated area§.e., docks, bulkheadsoat launch, etc.) These types of
modifications to Aquatic areas are included in this analysis as are the potempiatts to the
aquatic shoreline functions resulting froopland development activities. Impacts to Aquatic
areas are attributed to thadjacent upland designation.
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¢ Municipal Watershed Utility (MWU) environment designation was not specifically addressed in
this parcelbased analysis because development is restricted in this area subject to the licensing
agreement with the Federal Energgdilatory Commission.

e Areaswithin the boundaries ofUnited Sates Forest Service lands were not evaluated for
development impact®ecause of limited data for these remote areas. Development potential is
very limited in these largely inaccessible area#ctivities are generally limited to recreation
cabins, hiking and some old mining claims.

¢ In some cases a single parcel contains more than one shoreline environment desigridten.
analysis calculates the development potential for these parcels segharéor each of the
individual designations resulting in double counting of impacts. Table 1 shows the extent of this
potential double counting by identifying the number of parcelsd(@heir acreages) which
contain two different shoreland designations.The Aquatic designation was not included
because it would result in double counting for nearly every waterfront parcel. Figure 1 provides
an illustration of this issue along the Sultan River.

Table 1: Extent of Shoreline Environment Designation Caerl

Shoreline Environment | Overlap:

. . Natural Resource Rural Urban Urban
Des'QnatlonS Conservancy Conservancy
Natural Parcels

(Acres)
Resource Parcels 19 *
(Acres) (3845)
Rural Conservancy Parcels 50 13
(Acres) (1367) (486)
Urban Parcels 0 6 14
(Acres) 0 (170) (105)
Urban Conservancy Parcels 1 10 3 66 **
(Acres) (4) (56) (10) (186)
MWU Parcels 0 1 0 0 0
(Acres) 0 (59) 0 0 0

* Five parcels are over 600 acres each and one is over 300caansa small poibn of each is actually

within shoreline jurisdictiorg accounting for most of the acreage attributed to the overlap (the six largest parcels

account for 3525 acres).
** Most of the overlap with the Urban and Urban Conservancy environments occurs thlergultan
River. This is the area shown in Figure 1.
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Shoreline Environment Designation - N Individual parcels may have

e multiple shoreline environment

L‘Ep”{c ) Vi designations. In the example

- 4 shown here, parcels on the right

(east) bank of the river may
contain as many as three
designations: Aquatic, Urban
Conservancy and Urban. These
T parcels would be counted in the
; * totals under both Urban and
Urban Conservancy resulting in
doublecounting if the numbers
are totaled over all the shoreline
environment designations.

Note also that the Sultan River
itself is not parcelized most
parcelsext¢y R 2y f & (2
edge but some appear to extend
below the OHWM. The river itself
is not contained within a parcel, ol
lot, with ownership and physical
attributes recorded in the data.

Figure 1. Parcels with multiple shoreline environment desigoast.

2.2 Indicators ofShoreline EcologicalFunctions

This methodology relies upon the welstablished relationship between shoreline development and
impacts to shoreline ecobical function. In essence, areas that are revealed by the GIS analysis to have
potentially high rates of future development are expected to be those where potential exists for impacts
to shoreline function. As specified by WAC -2B6201(3)(i), shoretie ecological functions that should

be addressed in the SMP process include:

¢ Inrivers and streams and associated flood plains:

A Hydrologic: Transport of water and sediment across the natural range of flow variability;
attenuating flow energy; developingopls, riffles, gravel bars, recruitment and transport of
large woody debris and other organic material.
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A

Shoreline vegetation: Maintaining temperature; removing excessive nutrients and toxic
compound, sediment removal and stabilization; attenuation of flmergy; and provision of
large woody debris and other organic matter.

Hyporheic functions: Removing excessive nutrients and toxic compound, water storage,
support of vegetation, and sediment storage and maintenance of base flows.

Habitat for native aquic and shorelinglependent birds, invertebrates, mammals;
amphibians; and anadromous and resident native fish: Habitat functions may include, but
are not limited to, space or conditions for reproduction; resting, hiding and migration; and
food productiorand delivery.

e |nlakes:

A

Hydrologic: Storing water and sediment, attenuating wave energy, removing excessive
nutrients and toxic compounds, recruitment of large woody debris and other organic
material.

Shoreline vegetation: Maintaining temperature; revirgg excessive nutrients and toxic
compound, attenuating wave energy, sediment removal and stabilization; and providing
woody debris and other organic matter.

Hyporheic functions: Removing excessive nutrients and toxic compound, water storage,
support ofvegetation, and sediment storage and maintenance of base flows.

Habitat for aquatic and shorelindependent birds, invertebrates, mammals; amphibians;
and anadromous and resident native fish: Habitat functions may include, but are not limited
to, space orconditions for reproduction, resting, hiding and migration; and food production
and delivery.

e |n marine waters:

A

Hydrologic: Transporting and stabilizing sediment, attenuating wave and tidal energy,
removing excessive nutrients and toxic compounds; teweni, redistribution and reduction
of woody debris and other organic material.

Vegetation: Maintaining temperature; removing excessive nutrients and toxic compound,
attenuating wave energy, sediment removal and stabilization; and providing woody debris
and other organic matter.

Habitat for aquatic and shorelindependent birds, invertebrates, mammals; amphibians;
and anadromous and resident native fish: Habitat functions may include, but are not limited
to, space or conditions for reproduction, restih@ling and migration; and food production
and delivery.

e Wetlands

A

A

Hydrological: Storing water and sediment, attenuating wave energy, removing excessive
nutrients and toxic compounds, recruiting woody debris and other organic material.

Vegetation: Mainténing temperature; removing excessive nutrients and toxic compound,
attenuating wave energy, removing and stabilizing sediment; and providing woody debris
and other organic matter.

Hyporheic functions: Removing excessive nutrients and toxic compoundg st@ter and
maintaining base flows, storing sediment and support of vegetation.

10
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A Habitat for aquatic and shorelingependent birds, invertebrates, mammals; amphibians;
and anadromous and resident native fish: Habitat functions may include, but are rtetllimi
to, space or conditions for reproduction, resting, hiding and migration; and food production
and delivery.

Ly GKS {y2K2YAAaK /[2dzyieé Ly@SyiGd2NBsS F2dzNJ ISYSNI €
information on the abovealescribed shoreline fustions across the different waterbody types. These
four categories are used in this analysis as well and are directly related to shoreline development.

e Vegetation: Nearly every type of shoreline development decreases riparian vegetation and
holds the ptential to negatively impact shoreline functions. Vegetation is considered directly in
the CIA in the form of the vegetation clearing and estimated impervious area variables, and
indirectly in the form of number of primary structures.

¢ Water movement: Water movement (the general term for the hydrological and hyporheic
functions described above) is indirectly considered in the CIA in the form of the armoring and
ramps or docks variables, as these types of features would serve to limit the natural fidws a
wave energy of river and marine systems. Vegetation clearing and estimated impervious
surface are also indirect indicators of changes in hydrologic patterns and hyporheic functions in
many shoreline systems.

e Water quality: Water quality can be diregctimpacted by waterfront development in the form
of nutrient and pollutant runoff. It is considered indirectly in this analysis in the form of the
waterfront parcels, number of primary structures and estimated impervious area variables.

e Habitat: Habitatis also almost always impacted by shoreline development. Hatgilated
functions are considered indirectly in the CIA in the form of the primary use structures,
vegetation clearing, estimated impervious surface, armoring and ramps/docks variables.

6/27/2006 1:21 PM

Hat Slough estuary,
StillaguamishRiver.

(Photo credit:
Washington State
Dept. of Ecology,
Washington Coastal
Atlas, 2006)
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Tables 14A, B and C in chapter 4 show the major types of foreseeable future development and how they
may impact shoreline ecological functions. Tablsli&asthe regulatory offsets to avoid, minimize and
mitigate development impacts on each of these egital functions.

The Supplemental Environmental Impact Statement (SEIS) prepared to analyze the potential impacts of
the proposed SMP provides a detailed discussigh@gxisting ecological functions at risk by shoreline
type (lake, river, marine) andytbasin for riverine areas (SEIS, Chapter 3, January, 2010).

3.0 IMPACT ANALYSIS

In this section, the potential impacts from development in shoreline areas are assessed from two
perspectives: 1) impacts by water type; and 2) impacts by shoreline emémt designation. Water

type (lake, marine and river) provides an indication of the ecological functions at work. These ecological
processes can vary by water type, for example, beach sediment recruitment and transport along marine
shorelines and chanthamigration zones along river shorelines are processes unique to the specific
shoreline type(refer to section 2.2) Impacts from development on these ecological processes are
SELISOGSR G2 0SS 2F7asSi o0& (GKS /2dzyieqQa ONRGAOLE | N
The analysialso looks at impacts on areas within each of the shoreline environment designations. SMP
regulations addressing allowed uses and development standards vary by shoreline environment. The
regulations are designed to offset developmestated impacts bas# on the ecological sensitivity of

the environment designation. Offsets designed to prevent, minimize and mitigate development impacts
on shorelines are addressed in the next section (4.0).

The results reported in this cumulative impact analysis are based forecast model using data from
the Countf) &eographic Information Syste Many factors not considered by the model enter into
determining the type and scale of development that ultimately gets approved on any given property.
The impacts reported dre should in no way be construed as approval from the County for such
development.

3.1 Potential Impacts by Water Type

3.1.1 Lake Shorelines

Existing Conditions

Under the existing SMMP, a total 44 lakes fall withini K S/ 2skiagéliné jarigdiction These lakes

and their shorelines constitute 114 miles of shoreline length and 5,231 acres in area. Fourddf the
lakes that fall under existing shoreline regulations are more than 70 percent developed, and five of the
44 lakes are predominantly undelaped. Across the County, 42 percent of all lake shoreline is currently
affected by some type of shoreline armoring. In general, current primary land uses on lake shorelines
are singlefamily residential and duplex (75 percent), resource production (8ey#), undeveloped (13
percent), parks and recreation (4 percerSnphomish County 2008009(a)). Most of the current lake
shoreline area (3,598 acres, or 68.7 percent) has an environmental designation of Suburban.
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Proposed Conditions

Under the Propsed Program50 lakes are designated as shorelines coverifg Bacres, of which 265
acres are water area and8,2 acres are shorelandThe Proposed Program includekiew lakes that
were previously not regulated as shorelirmd removes five lakesfour out in federally owned lands
and one which has naturally filled in enouspich that itno longer mees the 20 acre threshold (Hanson
Slough) These changes iake designation ithe Proposed Program are shown in Table 2.

Most (2,200 acres, or68.5 percent) of the newly regulated lake shoreline is the result of one newly
regulated lakec Spada Lake which is impounded by a hydroelectric dam and used as a public water
supply. Spada Lak@d776 acreshnd its shoreland$445 acreshare designated Muicipal Watershed

Utility. Development around Spada Lake is restricted by the conditions of the Federal Energy Regulatory
Commission license for the daifhe only current and foreseeable future development along this lake is
related to the infrastructurenecessary to maintain its status as a Public Utilities District (PUD) water
reservoir. No future residential or other development is anticipated.

Table 2 Proposed Changes in Lake Designations

Lakes Added to the
Proposed SMP

Lakes Removed from
the Propogd SMP

Connor

Blanca

Getchell Copper

John Sam Evangeline
Getchell Hanson Slough
Mud Sunset

Spring

Spada

Swartz

Twin (north)
Twin (south)
Wagner

* Lakes like Blanca Lake located out in the Mount Baker Snoqualmie National Forest aréededar
jurisdiction rather the county jurisdiction. However, should lands be transferred into private ownership
2NJ f SFaSR F2NJ LINAGIF(GS dzaSs |yeée adzOK LINRGI GS
shoreline jurisdiction. These lakes aincers subject to potential shoreline jurisdiction which are located
out in federal areas are shown on the countywide map. Those in the national forest are assigned a
Resource shoreline environment designation and those in federal wilderness areas mym@edsa
Natural shoreline environment designation.

RS@S

Foreseeable Future Development

The most common environment designations under the Proposed Program along lake shoreline parcels
is Rural Conservancy/9 percent of lake parcels contain a Rural Conservasesignation. It is
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anticipated that lake shoreline areas will experience the following types of development over the next
10years:

e Continued residential development of lakes with already high modificationdewiich would
include armoring, view coidor tree removal and trimming, vegetation clearing, etc.

e Construction of new docks or piers associated with residential use.
e Continued and expanded light agricultural use.
e Creation of new parks and public access sites.

Calculations of foreseeable futureedelopment along lake shorelines indicate that areas most likely to
exhibit the greatest development over the next 10 years are those thatiratbe urban areas.As
described in the methods sectiofiSection 2.0, Numbel3), calculations of foreseeable furte
development use one variable the number of primary structures as an indicator of overall
development impact. It is assumed that construction and use of new primary structuragswill in

the types of activities that could directly impact shamel functiong vegetation clearing, creation of new
impervious surfaces, shoreline modifications, increased runoff, etc.

Calculations for new docks and shoreline armoring are inferred from upland development conditions.
New docks are based on the nhumbdrexisting and new primary structures that do not currently have
docks. New bulkheads are based only on the existing primary structures currently without bulkheads.
New bulkheads were not attributed to new primary structures as the regulations allowbodineads

only to protect existing primary structures.

[ 1S

Table3a K2gad (GKS 1 1S akK2NBfAyS NBFKOKSa GKIFG 6SNB
These reaches are estimated to kamore than20 new primary structures over thplanning period

Lake reaches are distinguished by shoreland environment design&ione lakes (ex., Stickneysee
Figure 2, Crystal, Cassidy) have more than one environment designation along theinsbamalil are

thus divided into more than one reach. Most lakes have only one shoreland environment and thus the
NBII OK Ad4 O2YLINAAaSR 2F Thelul data foiSkese lakey i dvailRble in Ke2tdS £ A Yy S
5.2 arranged by reach ID.

wSIFOKSa whkyl1SR Fa al A3KE F2NIt 2GSy aGAlt Cd

NJ

Table 3 LakeReachesvl Y1 SR a4 a1l A3Ké F2NI t 20SydAlf CdzidzNB 5 S

LAKES Forecast of Potential Impacts Development Intensity
Reach| Water Environment | New New New Parcels | New | Primary Primary
ID Name | Designation | Primary Impervious | Vegetation | w/ new | Docks| Structures | Structures
Structures| Surface Clearing armoring per acre per acre
(acres) (acres) (existing) | (new)
Urban
103 | Stickney | Conservancy 49 3.58 4.54 n/a 7 0.186 1.336
103 | Stickney | Urban 37 2.66 3.38 n/a 15 1.314 2.366
Rural
98 | Roesiger | Conservancy 34 2.47 3.14 n/a 7 1.656 1.790
102 | Stevens Urban 32 2.28 2.90 n/a 34 1.885 2.214
14
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Fourf  { S NBI OKSHigElIWE NI G6§SR & a
e Lake Stickneys located in the southwest County UGA and is surrounded by urban development.
The northeast, east and south shorelines aeveloped for singlamily residential usesMost of
GKS NBAARSY(GALf t2Ga FNB Of SI NHlhesemrkds Kre firdpasetia S E !
for Urban designationThe northwest shoreline is undeveloped containimgrtactwetland system
associated with Swamp Creek and is proposed for Urban ConservEnmisywetland plays a key role
attenuating water levels and flow to Swamp Creek, improving water quality and providing habitat.

(Urban Conservancy)The west end of Lake Stickney is daated Urban Conservancy and consists

of 18 parcels covering 43 acre$he future development calculations estimate that approximately

49 new parcels in this aremay be built upon and approximately new docks could be constructed

over theplanning peria. This development potential will likely not be reached because several
parcels include acreage extending well out into the water (see Figure 2). Since this area below the
ordinary high water mark is included in the parcel acreage data, it was imtlud¢he future
development calculations. Only the upland portions of these parcels can be developed with new
primary structures. The presence of wetlands on the west side of the lake will further reduce the
ultimate development potential.

(Urban): Thre UrbanRS & A dy I SR LR NI A2y 2Fy [6 RS {HNDQySsRal
sidescontains 53 parcels covering 35 acres. There are six vacant parcels and a total of 52 parcels are
large enough to subdivide assuming a higher urban density of %B0@re feet per lot. The

forecast indicates that Bnew primary structures and5 new docks may be developed. Unlike the

Urban Conservancy parcels, the Urban parcels around Lake Stickney do not extend out into the
water with one exception. The averagssessed market improvement value for these urban parcels

is $223,600 which suggests a greater likelihood afeeelopment.

Figure 2.

Lake Stickney, 2007,
showing Urban (purple]
and

Urban Conservancy
(pink) parcel
boundaries.
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Too offset potential impacts, developmemshould employ measures to protect water quality,
preserve the existing wetlandsnd hydrologic connections to Swamp Creakd prevent habitat
disruption. To further offset potential impacts, Lake Stick(emyd Swamp Creekyould benefit
from wetland and riparian vegetatiomstorationalong the Urban shoreline.

o Lake Roesiger Lake Resiger is located irural SnohomistCounty east of Lake Stevens. While it is
y24 2y GKS adrdS 5SLINIYSydG 2F 902ft238Qa onoR
restoration efforts related to aquatic plan{&igure 3) The shoreline is hedyidevelopedwith over
85% of the waterfront parcels developed for single family residential Aserage waterfront parcel
sizeisO.8acrest KAa f S@St 2F RS@OSt2LIYSyd O2Y0AYSR gAGK
reliance on orsite septic sys®ms contribute to future water quality concerns.There are more
docks on Lake Roesiger (426) than on any other lake in the County (Goodwin, 342 docks; Stevens,
403 docks).Power boats and water skiing are allowed on the north and south portions oékiee |

Lake Roesiger is surrounded by 537 parcels covering 256 acres. There are 108 vacant parcels and
no parcels (vacant or nevacant) are large enough to subdivide given the rural zoning. The future
development calculations estimate that approximat8§/ new parcels will be built upon and 7 new

docks would be constructed over the planning period. The proposed designation for the lake area
waterward of the OHWM is Aquatic, and the proposed designation for the shoreline area landward

of the OHWM is Rut&onservancy.

Figure3. [ 1 S w2 S aA 3S NIPhoto @radit: R\RihiBgtoh StateSHepr. of Ecology,
Washington Coastal Atlas, 2006)
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